Crystal structure of Sa239 reveals the structural basis for the activation of ribokinase by monovalent cations.
Ribokinase is responsible for catalyzing the reaction of d-ribose and ATP to produce ribose-5-phosphate and ADP, which can be activated by monovalent cations such as potassium, cesium and ammonium. However, the exact activation mechanism of ribokinase remains elusive. Here we report the crystal structure of Sa239, a ribokinase from Staphylococcus aureus, in the absence of monovalent ions. In addition to the dimer form similar to that observed in Escherichia coli ribokinase structure, the structure of Sa239 demonstrates that the C-terminal tail protrudes from the remaining part and interacts with the neighboring molecule, resulting in an unexpected dimerization form. By comparing the structure of Sa239 to E. coli ribokinase, we propose that binding of the monovalent cation triggers the conformational change of the large ATP loop to organize the formation of nucleotide binding pocket, thus enabling ATP binding and enhancing catalytic activity. Our study uncovers the detailed structural basis for the activation mechanism of ribokinase by monovalent cations.